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P. INTRODUCTION 


Technical Paper No. 9 summarizes information on types of potential effects on 
Marine mammals, endangered species, and rare plants which may be associated 
with oil and gas lease sales pending for the northern Bering Sea and arctic 
regions. It has been written to comply with regulations which the Council on 
Environmental Quality (CEQ) issued in 1979. In these regulations, the CEQ 
specified a reduction in the size and complexity of Environmental Impact 
Statements (EIS's) produced by the federal government with no accompanying 
reduction in the quality of analysis. To ensure compliance with the CEQ aims, 
certain descriptive review information, along with accompanying graphics, will 
now be provided in a series of technical papers prepared by the Bureau of Land 
Management (BLM) Alaska Outer Continental Shelf (OCS) Office. 


This is a departure from the traditional format and content of EIS's. In the 
past, each EIS issued by this office contained its own detailed descriptive 
information and review of potential. types of effects. Although necessary to 
the analysis contained within the EIS, this data contributed a great deal of 
text and often very large appendices. However, future EIS's will summarize 
information presented in the Alaska OCS Office technical papers and, conse- 
quently, will be properly focused on the most important topic--that of envi- 
ronmental impact analysis. 


Effects reviewed herein are those to which certain arctic species may be 
exposed. The discussion does not imply that any specific level of impact will 
be sustained by the relevant species but rather identifies the various poten- 
tial effects associated with offshore exploration, development, and production 
of petroleum hydrocarbon resources in the Alaska arctic regions. The reader 
should review appropriate EIS documents to obtain further information on the 
extent or Likelihood of various site-specific impacts which may be associated 
with individual lease sales. As necessary, this technical paper may be re- 
vised to broaden its scope or update relevant information. 
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II. POTENTIAL FACTORS AFFECTING NONENDANGERED MARINE MAMMALS 


™ 6 


Potential effects discussed in thic section primarily are related to nonendan- 
gered species including the spotted seal (Phoca vitulina largha), ribbon seal 
(Phoca fasciata), ringed seal (Phoca hispida), bearded seal (Erignathus barba- 
tus), walrus (Cdobenus rosmarus), polar bear (Ursus maritimus), beluga whale 
(Delphinapterus leucas) and minke whale (Balaenoptera acutorostrata). The 
latter species are relatively abundant in the northern Bering Sea and/or 
arctic regions of Alaska. The reader is directed to Section III for further 
discussion of factors which may affect endangered species. Oil pollution and 
disturbance due to proposed federal lease sales could affect marine mammal 
populations found in arctic regions. At present, available information can be 
used to broadly define possible effects, particularly those observable on a 
shcrt-term basis, and help to identify those species most' sensitive to various 
perturbations. 


A. Short-Term, Direct Oilspill Effects: Direct (and indirect) effects 
of spilled oil would vary, depending on the population density and physiologi- 


cal status of the affected mammal species, season and meteorological condi- 
tions, chemical or physical characteristics of the spill, duration of expo- 
sure, type of exposure (e.g., ingestion versus external contact), and other 
factors. An effect which often is thought to be associated with spilled 
petroleum products is direct mortality to marine mammals due to toxicity 
associated with contact, which may occur when individual organisms are coated 
by spilled oil. However, studies suggest that for certain species, direct 
mortality, as a result of contact with spilled oil, may not be an immediate 
result. Geraci and St. Aubin (1980:1) concluded "Surface contact is threat- 
ening to those species which rely on hair or fur for thermal insulaticn, such 
as sea otters, fur seals, and polar bears." LeBoeuf (1971), who evaluated 
effects of the 1969 Santa Barbara spill, concluded: 


"The crude oil which coated many weaned elephant seals at San Miguel 
Island in March and April had no significant immediate nor long term 
(1 to 15 months later) deleterious effect on their health. Had the 
rookery been contaminated earlier in the season when females were 
nursing, pups might have ingested the crude oil and more serious 
consequences might have ensued." 


Brownell and LeBoeuf (1971) concluded that crude oil contamination of Califor- 
nia sea lion rookeries on San Miguel Island due to the same spill did not have 
a significant effect on pup mortality. Davis and Anderson (1976) reported no 
Significant difference in the direct mortality of ciled and unoiled grey seal 
pups found in surveys of polluted beaches in England. However, species such 
as sea otters or fur seals may be extremely sensitive to oil contact. These 
species rely on their fur for insulation as opposed to other species such as 
hair seals, sea lions, or cetaceans which minimize heat loss with a layer of 
blubber. Exposure of sea otters to crude oil in natural environments “would 
probably cause significant thermal stress and could lead to hypothermia and/or 
pneumonia resulting in death," (Kcoyman and Costa, 1978). Although arctic 
areas are not known as a habitat of sea otters, similar oil-induced thermal 
effects could occur for ringed, spotted, ribbon, or bearded seal pups still in 
the juvenile pelage if oil contact occurred. (Costa, 1980.) According to 
Burns and Frost (1979:69), seals hauling out on the ice through surface water 
could contact oil, which could subsequently disadvantage newborn (or recently 
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weaned) pups with an insufficient blubber layer, or those which may ingest oil 
through nursing. In addition, preliminary reports of experiments on captive 
polar bears by Canadian researchers suggest that this species may be sensitive 
to effects of oil if ingested (via grooming) following direct and, apparently, 
extensive contact. Beyond the anticipated thermoregulatory effects, the 
latter researchers observed behavioral abnormalities and terminal organ damage 
in the captive polar bears contacted by crude oil (Indian and Northern Affairs 
Canada, 1981). | 


However, response to acute contact with oil by certain marine mammals may be 
manifested by a variety of apparently non-lethal physiological effects. 
Geraci -and Smith (1976) found that yearling and older ringed seals immersed in 
crude oil for 24 hours suffered transient eye problems; minor kidney effects; 
and, possibly, liver lesions, but could detect no permanent damage. The same 
workers found that harp seals fed 75 milliliters of crude oil suffered no 
Significant effects. Geraci and St. Aubin (1979), in review of the latter 
research, considered the dosage used as "substantial," but that the patho- 
logical changes could have been induced by administration at higher but "un- 
realistic" levels. Geraci and Smith (1977) concluded that seals are not known 
to be carrion feeders, and any oil that they might consume from live prey 
would be negligible. Also, Geraci and St. Aubin (1979) concluded that their 
experiment exposed ringed seals to gaseous, volatile hydrocarbons at concen- 
trations higher than would be encountered as a result of an oceanic spill, yet 
mo associated lung pathology could be detected. Engelhardt et al. (1977) 
showed that petroleum hydrocarbons are absurbed by ringed seals exposed by 
both immersion (absorption during immersion, probably via skin or respiratory 
surfaces) and ingestion. Apparently, the liver and renal functions of this 
species serve to excrete and/or detoxify hydrocarbons cbsorbed during short- 
term exposure. It is likely other seal and marine mammals have similar excre- 
tory and/or detoxifying mechanisms. However, the efficiency of detoxification 
and excretion under conditions of sustained, long-term exposure is unknown. 
In their field analysis, Davis and Anderson (1976) detected a lower mean 
weight of oiled grey seal pups as compared to unoiled pups. but covld not 
attribute the difference to the effects of oil alone. 


Behavioral effects are not well understood, but for the few species studied, 
increases in grooming behavior are likely (Geraci and St. Aubin, 1980). As 
observed in ringed seals (Geraci and Smith, 1976), increased aggression and 
irritability may also result. Since field observations of sea lions suggest 
that scent is important in recognition of pups by females (personal communica- 
tion with K. Schneider, Alaska Department of Fish and Game, 1980), coating of 
marine mammals or other contact with oil could inhibit such recognition and 
lead to abandonment and starvation of young. Of the species present in arctic 
areas, this effect may be most likely for walrus. This species is noted for a 
relatively long nursing period and for herds containing large numbers of 
unweaned young. Geraci and St. Aubin (1980) stated that change in feeding, 


diving, mother-pup interaction, herd organization, and haulout behavior of. 
oiled animals could affect their survival. Certainly a possible behavioral 
effect of mammals contacting polluted habitat is avoidance. According to. 


. 


Burns and Frost (1979:68): 


"It is not known whether bearded seals will avoid the small spills 
of fuel or crude oil which are inevitable. Observations of Eskimo 
Fg 
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hunters suggest that they, as well as ringed seals and walruses, 
will. A chronic fuel spill at Wainwright, Alaska, which produced a 
slick more than 3 miles long, was reported to have resulted in low 
numbers of seals and very poor hunting near that village, until the 
fuel leak was stopped. Hunters from Diomede Island, Alaska, pour 
gasoline in the water if they think a skin boat may be imperiled by 
milling walruses. We-have no data on which to evaluate avoidance of 
limited spills by bearded seals." 


Geraci and St. Aubin (1980) cited instances where some pinnipeds and sea 
otters have not avoided oil. According to these workers (Geraci and St. 
Aubin, 1980), knowledge regarding avoidance of oil by marine mammals is 
clearly lacking. Thus, although likely for some species, the extent to which 
marine mammals would abandon habitat due to short-term, small (or large) 
oilspill presence is not clear. 


In summary, direct contact with oil may affect marine mammals in the proposed 
‘Sale area in a variety of physiological and behavioral manners. Ultimate 
response of local populations to direct exposure would vary, dependent on such 
factors as spill characteristics, species productivity, population status at 
the time of a spill or spills, other sources of mortality, and unrelated 
changes in species distribution or habitat quality. The probability of wide- 
spread direct effects on seal populations is directly associated with the 
probability of large spills affecting major regions. These probabilities are 
low; and, since direct effects in many cases may be transient, they would be 
- primarily of localized significance. Thus, for many of the species occurring 
in Alaskan arctic areas, long-term, chronic, and direct or indirect effects 
associated with oil and gas development are of greater concern (Geraci and 
St. Aubin, 1979; Burns and Frost, 1979:69, 71; Burns, 1980; Kelly, 1980:10). 


B: Long-Term and Chronic, Direct Oilspill Effects: It is likely that 


longer exposure or repeated exposure of marine mammals to spilled oil could 
result in more significant physiological effects than those discussed above, 
particularly in terms of irritation of sensitive tissues (e.g., eyes), de- 
terioration of liver function, or degradation of pelage. The ultimate direct 
effects of low-level, chronic oil contact on marine mammals (including popula- 
tion changes) are not readily predictable. In fact, it has been suggested 
that long-term effects can only be assessed under field conditions (Geraci and 
St. Aubin, 1980), primarily through monitoring efforts. One possible result 
of low-level or chronic pollution would be to contribute to physiological 
stress on marine mammal populations which may be at or near carrying capacity. 
Some writers such as Geraci and Smith (1977) have suggested that oil contact 
may trigger death in stressed seals. Stress in wild mammal populations 
(characterized by decreased reproduction, decreased resistance to disease, and 
increased mortality) may be induced by a complex of factors related to popu- 
lation density, social interaction, reproductive state, nutritional factors, 
genetic changes, climate, and a host of other environmental influences. The 
relative importance of stress-related factors suspected of causing changes in 
small terrestrial mammal populations has been studied and debated for years 
(Christian et al., 1965; Terman, 1965; Batzli, 1970; Keller and Krebs, 1970; 
Christian, 1971; Selye, 1973). Thus, it can be concluded that responses of 
wildlife populations to individual stressors are extremely varied; and the 
extent to which chronic, direct oil contact would contribute to physiological 
stress and thereby affect marine mammal populations is also variable. Popula- 
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tions or iadividual wild animals which appear to be under stress associated 
with density, habitat deterioration, or reduced food availability may respond 
to interactions of these factors with chronic, low-level oil contact. 


At present, pinnipeds of the Bering Sea (many of which migrate to arctic 
regions) appear at or near maximum levels of population and show somewhat’ more 
pathological conditions than counterparts in the Gulf of Alaska (Fay et al., 
1979:29). Walrus, in particular, have been identified as possibly at the 
threshold of their winter range carrying capacity (Fay et al., 1977; Fay and 
Kelly, 1980). Nevertheless, it would be premature to conclude that walrus (or 
other pinnipeds) are highly susceptible to stress+mediated population re- 
sponses due to chronic effects of oil pollution. Relative significance of 
interaction of other factors such as legal or illegal harvests, reduced habi- 
tat carrying capacity due to overabundance, etc., is not well understood. 
These factors may be as important, or more important, to walrus or seal popu- 
lation dynamics. 

Cc. Indirect Oil Pollution Effects: Indirect effects of oil pollution 
On marine mammals would be those associated with changes in availability or 
Suitability of various food sources or essential habitat factors. Species 
which rely primarily on fish or pelagic invertebrates (including spotted, 
ringed, and ribbon seals and beluga whale) possibly would be affected on a 
localized basis in direct proportion to localized impacts on prey species. 
Lowry et al. (1978 and 1979b) reviewed mechanisms by which prey species such 
as herring, capelin, cod, shrimp, and amphipods may be affected by oil toxi- 
city in immature or adult stages. In reference to prey species of Bering Sea 
marine mammals, they concluded: 


"Pollutant levels high enough to cause large scale die-offs of 
individuals will probably occur only on a very localized basis 

. (except where oil or pollutants are trapped under the ice and trans-~ 
ported long distances in a relatively unweathered state). The 
greatest concern may not be with these local catastrophic events but 
with long-term sublethal effects of pollutants. Individuals may not 
be killed directly, but very low concentrations of pollutants may 
affect locomotion, metabolism or reproduction and lead to substan- 
tial reduction of populations over several generations (Percy and 
Mullin, 1975). These long term reductions are of special concern in 
considering food availability to consumers." (Lowry et al., 
1979b:621.) 


Mammalian species such as bearded seal or walrus may be most likely to show 
trophic-related effects in a specific locale since they rely on relatively 
sedentary benthic food sources. Kelly (1980) stated that development acti- 
vities that adversely affect the benthos may result in greatest impacts on 
walrus. A fairly substantial literature exists which documents field and 
laboratory-observed effects of oil on bivalves and tissue concentration of 
hydrocarbons in such organisms. These sources suggest that mortality of 
walrus prey usually would be limited to the immediate area of the spill. 
However, sublethal, reduced productivity of benthic prey species over large 
areas is possible. In arctic and subarctic environments, oil in sediments 
would be degraded slowly, and intermittent redeposit of sediment by currents 
could compound and extend impacts (Clark and Finley, 1977) on bearded seal and 
walrus prey. Therefore, to the extent that spills would affect productivity 
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of benthic prey organisms, localized charge in distribution of bearded seals 
and/or walrus would be possible and evident in the sho:t term. Such change 
could be related to abandonment of areas where oilspills would lead to loss of 
food sources. : 


Another important and specialized trophic link is that of the winter depen- 
dency of polar bears on ringed seals. Indirect or direct effects of pollution 
or disturbance (see below), causing change in ringed seal distribution, may 
indirectly affect polar bear distribution or reduce their exploitable food 
sources. Localized effects in polar bears are possible, and as noted for 
other indirect effects discussed above, cumulative long-term impzcts may be 
more significant (see below). ; 


As discussed in Section II.A. (Short-Term, Direct Oilspill Effects), it is 
likely that frequently contaminated habitats would lead to tempor?ry cvoidance 
and possible longer term abandonment or habitat by marine mammals. Hauling 
areas of walrus or spotted seal, if oiled, may be vulnerable to such ampacts. 


Other indirect effects of oilspills on marine mammals include possible bioac~ 
cumulation of hydrocarbons and petroleum-derived compounds. According to 
Risebrough (1979), little is known about pathways cf possible accumulation, 
and virtually nothing is known of their persistence in marine mammals. Geraci 
and St. Aubin (1980) suggested that central nervous and reproductive functions 
of marine mammals such as walrus or bearded seal may be affected by long-term 
ingestion of bioaccumulated pollutants. Neff (1979), in a review of litera- 
ture on toxicity and ecological effects of marine disposal of drilling muds, 
conciuded that heavy metals associated with used drilling muds are of rela- 
tively low acute toxicity and have a very limited bioavailability. Therefore, 
they have little potential for accumulaticn in marine mammals if disposed of 
at sea. Certain species of seals are suspected of having abilities to uetoxi- 
fy methyl mercury obtained through ingestion, and sea otters may have an 
inherent mechanism which protects them from the effects ‘of cadmium (Rise- 
brough, 1979). Natural and packground levels of heavy metals, chlorinated 
hydrocarbons, and other toxic substances in the marine environment.(or marine 
mammal tissues) make it extremely difficult to evaluate the effects of bioac- 
cumulation of petroleum-related hydrocarbons on marine mammals. 


D. Noise and Disturbance Effects: - It is well known. that shock waves 
associated with explosives may be injurious to marine life. Shock waves 
associated with seismic air guns would not be immediately injurious to mari.e 
mammals (Geraci and St. Aubin, 1980), although nonlethal noise may affect 
behavior (see below). Geraci and St. Aubin (1980) reported that high frequen- 
cy sounds cause permanent ear damage in laboratory animals and could adverseiy 
affect marine mammals. However, low frequency sounds, such as those likely to 
originate from drilling and platform operations, are much less physically 
destructive. Physical adverse effects from low frequency sounds on cetaceans 
are unknown; however, noise may have behavioral and physiological effects on 
cetaceans (Acoustical Society of America, 1981; Fraker et al., 1981; Fraker 
and Fraker, 1981), other mammals, and birds (Fletcher, 1971). The responses 
of animals to acoustic stimuli have generally shown variance in behavioral and 
physiological effects dependent on _ species studied> characteristics of the 
stimuli (e.g., amplitude, frequency, pulsed or non-pulsed), transmission 
medium, season, ‘ambient noise, previous exposure of the animal, physiological 
or reproductive state of the animal, etc. ei 
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Le Airborne Noise: Disturbance related to oil and gas support 
activities during all phases of the proposed project, especially that as- 
sociated with air traffic, could have adverse effects on marine mammals which 
occupy consistently used hauling areas near the proposed sale area. Pitcher 
and Calkins (1977, 1979) stated that harbor seals are susceptible to distur- 
bance from low-flying aircraft and are noted for mass exodus of hauling areas 
in the event of such disturbance. A serious consequence of stampedes, separa- 
tion of mother-pup pairs, greatly reduces the chance of pup survival (Johnson, 
1977). Since spotted seal pups are relatively independent by the time hauling 
areas are established in the northern Bering Sea or north of the Bering 
Strait, it is unlikely that mass exodus of hauling areas would lead to sub- 
stantial pup mortality. However, repeated aircraft-associated disturbance of 
hauling areas could lead to eventual abandonment of such habitats, and walrus 
hauling areas could be similarly affected. According to Kelly (1980), walrus 
will leave haulout areas in response to the presence of man, and continued 
harassment may prevent recolonization. Noise from aircraft have been observed 
to cause stampedes from shore and ice habitats. Burns and Harbo (1977) re- 
ported variable responses of marine mammals occupying ice habitats to survey 
aircraft. Bearded seals were described as reacting mildly to an airplane and 
remained on the ice until the survey airplane (at approxinately 300 ft alti- 
tude) was directly overhead. Burns (1980) commented that bearded seals on 
warm, calm days exhibited little concern for aircraft, yet in winter were 
extremely sensitive to sound sources on the ice. Burns and Harbo (1977) 
reported that spotted seals reacted "strongly" to sounds of aircraft, even at 
_ considerable distance, by erratically racing across floes and eventually 
diving off. Walrus response observed by the latter workers was variable, 
depending on weather; apparently the walrus were most sensitive to aircraft 
disturbance on cold, overcast days. Salter (1979) found that escape reactions 
of walrus could be precipitated by helicopters at distances of 1.3 kilometers 
(C.8 mi); less-dramatic behavioral responses were noted for noise sources at 
distances of as much as 10 kilometers (6.2 mi). These observations are in- 
tended to provice the reader with indications of the variable sensitivities of 
the species of concern, as well as factors affecting such sensitivity, rather 
than definitive indices of sensitivity. 


Nonendangered cetaceans, such as the beluga whale, may also respond adversely 
to repeated overflights of aircraft at low altitudes. fFraker and Richardson 
(1980:63) reported observations of beluga whale sensitivity to aircraft as 
well as to boats (see below). Beluga seemed more sensitive to closely re- 
ported flights on the same track lines, or circling, than to a single over- 
flight. According to U.S. Fish and Wildlife Service (1979), denning polar 
bears (pregnant females or females with cubs) have exhibited intolerance to 
disturbance which, if it occurred on a regional scale, could affect polar bear 
productivity and population levels. 


2. Underwater Noise: The potential for impact of underwater noise 
on marine mammals depends on two major factors: characteristics and trans- 
Mission of the noise source and behavioral sensitivity of a species. In 
general, more is known about the former. Therefore, for certain types of 
underwater noise, means by which robust estimates of zones of potential influ- 
ence exist (either through empirical measurements or theoretical predictions); 
but there is little data by which: ultimate impact on various species may be 
predicted with accuracy at this time. Biologists generally agree that the 
acoustical sense of aquatic animals constitutes the most important distance 
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receptor (Turl, 1980). Many marine mammals appear to be highly dependent on 
the underwater acoustic environment for intraspecific communications, location 
of food, spatial orientation, avoidance of predators, and potentially a host 
of other important life processes. Many examples of the significance of 
acoustic stimuli to marine mammals exist, e.g., it is well known that toothed 
whales (dolphins, beluga, and killer whales, etc.) have a highly developed 
echolocatioa capability reliant on high frequency, pulsed sounds produced by 
the animal. : 


Noise sources which may be transmitted through water include not only those 
whose source is in the aquatic medium, but those adjacent to it as well. Due 
to the reflective chracteristics of the atmospheric-aquatic interface, mecha- 
nical energy transmitted by air may be reflected and not enter the water. 
Evidence exists which shows that noise from aircraft, however, can enter the 
water column in substantial amounts (Fraker et al., 1981). Noise propagated 
in the aquatic medium is transmitted rapidly and effectively. Many variables 
may affect the detection range of introduced noise. These include levels of 
ambient noise; spreading characteristics (spherical or cylindrical); channeli- 
zation; absorption losses; scattering losses; and, of course, initia! signal 
strength and frequency (Acoustical Society of America, 1981; Fraker and 
Richardson, 1980; Turl, 1980; Schmidt, 1980). The relative significance of 
these factors varies and will depend on the degree of temperature stratifi- 
cation of the water column, salinity, presence or absence of ice (and its 
bottom topography), sea state and wind velocity, water depth, etc. For exam- 
ple, water temperature and ice conditions may frequently lead to channeliza- 
tion of sounds into the near surface zone of the winter arctic marine environ- 
ment. Sound velocity characteristics may be considerably different in such an 
area during summer when mixing of isothermic layers would occur. However, 
very little is known about propagation paths or losses for acoustic energy in 
arctic environments (Acoustical Society of America, 1981:43). Holliday et al. 
(1980) concluded that their data on underwater noise measurement near Barrow 
verify that characteristics of underwater noise spectra (frequency charac- 
teristics) and amplitude disturbance (loudness) in the arctic are best pre- 
dicted through continued empirical studies. 

A variety of petroleum industry sources seem likely to contribute to under- 
water sound levels. These include supply ship noise, icebreakers, aircraft 
noise, drilling noise, and seismic exploration. Other noise may be introduced 
by fishing vessels, snow machines on the ice, outboard motors, powerplant 
pumps, etc. Malme and Mlawski (1979) found that low frequency drilling noise 
associated with drilling rigs on Beaufort Sea islands (one artificial and one 
natural) was detectable up to 4 to 6 miles under low ambient levels and about 
1 mile under high ambient levels. These observations were made under winter 
ice conditions and are not applicable to summer conditions or other drilling 
equipment. However, the latter authors estimated the low-frequency (5-29 Hz) 
drilling sound levels would approximate ambient levels from 12-knot winds at a 
distance of 5 or less miles in open water. Holliday et al. (1980) concluded 
that their measured ambient levels in) the Prudhoe Bay area generally agree 
with those of Malme and Mlawski (1979), although recorded levels at certain 
“frequencies varied between reports. They also recorded (mear Narwal Island) 
tones at relatively high frequency. Turl (1980) reviewed measurements by 
Malme and Mlawski (1979), Ford (1977), and Kramer and Wing (1976) of under- 
water noise associated with offshore oil operations, including noise of an 
artificial island, a semi-submersible, platform, crew boats, tug and barge 
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traffic, and suction dredges. He concluded that such noise can cover a broad 
frequency range with, in some instances, signal-to-noise ratios above ambient 
levels that would be capable of reaching 30 to 50 nautical miles from the 
source before being weakened. Buerkle (1975) concluded that offshore drilling 
operation sounds may be detectable for 13 to 40 miles from the source. Ljung- 
blad et al. (1980) recorded noise associated with geophysical exploration 60 
nautical miles from its source (source levels at approximately 248 db). Mohl 
(1980) predicted that large arctic class tankers may insonify 30,000 square 
kilometers with decibel levels that would be almost three times as great as 
“quiet, under-ice" levels. 


Turl (1980) reviewed literature on experimentally determined auditory capabi- 
lities of certain dolphins, porpoises, toothed whales (including the beluga), 
harbor seal, ringed seal, and the California sea lion. He concluded that 
lower hearing limits of such species are all less than 1.0 KHz, ranging from 
16 Hz to 1.0 KHz. Upper limits for the cetaceans listed were from 30-150 KHz. 
For the recorded pinnipeds, they were 30 to 50 KHz. Therefore, it is likely 
that most marine mammals are capable of detecting many manmade underwater 
sounds, given adequate amplitude. Some preliminary evidence exists to suggest 
that belugas cannot hear drilling noise, whereas bowhead whales may be able to 
detect it (assuming characteristics of bowhead vocalizations are an index of 
their hearing sensitivity) (Acoustical Society of America, 1981:21). Simi- 
larly, different seals may or may not be able to detect various industrial 
sounds. The frequency range of icebreakers and tugs is broad (American Acous- 
tical Society, 1981:25) and probably detectable by many species. Responses 
to disturbance are, for the species observed, generally highly variable. 
Cetaceans may respond to and avoid noise sources which produce a sudden, 
variable pulse and/or high amplitude noise. Some hypotheses link cetacean 
strandings to underwater noise (Geraci and St. Aubin, 1980). Gregarious 
toothed whales typically respond to sudden disturbance by sounding, disper- 
sion, and regrouping (Geraci and St. Aubin, 1979, in reference to Leather- 
wood, 1977). Fraker (1977b), Fraker and Richardson (1980), and Fraker and 
Fraker (1981) discussed observations of direct avoidance by belugas of tug and 
barge traffic. As suspected for certain porpoises, it is believed that belu- 
gas also may avoid sonar-reflecting barriers such as suspended microbubbles in 
heavily used marine traffic corridors, (Fraker, 1977b; Fraker and Richard- 
son, 1980; Fraker and Fraker, 1981). Terhune et al. (1979) reported decreased 
underwater vocalization (due to change in behavior or emigration) of harp 
seals in pupping areas following vessel noise intrusion. Other workers have 
Suggested that ice-breaking tanker traffic may create noise sufficient to 
interfere with marine mammal communications. Burns (1981, personal communi- 
cation) and Burns et al. (1980) presented correlational analyses that showed 
Significant differences in ringed seal densities as associated with the level 
of geophysical exploration activity on the shorefast ice of the Beaufort Sea. 
Repeated disturbance of walrus may reduce survivorship of young calves if 
nursing is inhibited or if females would abandon them. Coincidental evidence 
suggests that walrus distribution in the high Canadian arctic may have been 
affected by establishment of permanent logistical bases (Salter, 1979). 

Altha:gh evidence’ exists to suggest certain adverse effects on nonendangered 
marine mammals may result from underwater manmade noise, there are many in- 
stances wherein animal behaviors or physiology are not affected. detrimentally. 
For example, several marine mammal species are known to be attracted to boat 
noise At best, species of potential sensitivity at important life stages may 
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be identified, such as the potential disturbance of breeding or nursing ringed 
seals by geophysical exploration. However, there is little information~avail- 
able to predict population-wide impacts of industrial disturbance on various 
species, or to compare its relative significance to other factors. For ex- 
ample, change in ringed seal density associated with proximity to Eskimo 
villages is also known to occur (Burns and Eley, 1978). Certainly of major 
Significance to marine mammals is how noise may interact with visible pheno- 
mena or previous experience (such as disturbance associated with hunting) in 
terms of ultimate behavioral or physiological response. As for chronic oil- - 
spills, speculation exists as to the potential contribution of physiological 
stress of marine mammals which may be associated with industrial noise. Such 
an impact could affect reproductive rates, resistance to diseases, or endo- 
crine balance of individuals. However, it would be premature to conclude any 
Marine mammal in the proposed sale area is particularly sensitive to stress- 
mediated response associated with noise. Such conclusions would not be fea- 
sible until the relative impoitance of other factors is understood. 


E. Natural Gas and Gas Cordensate Effects: Currents, wave action, and 
wind would be expected to disperse, dilute, and evaporate gas and gas conden- 
sate pollutants rapidly. However, animals in the immediate vicinity of a gas 
leak may be affected for a short interval after a leak occurred. Inhalation 
of toxic vapors may be fatal to marine mammals (depending on the degree of 
exposure), but such effects are relatively unlikely to occur to an extent 
Significant enough to affect the overall status of nonendangered mammal popu- 
lations. 


wea) Other Factors: Other factors which may directly affect marine 
-mammals include shoreline alteration, facility siting, dredging and filling, 
and secondary development. The extent of such impacts is most readily as- 
sessed in localized or short-term analyses and projections. Also of concern 
would be permanent loss of habitat as the result of facility siting and secon- 
dary development. 


iz 
| 10 


III. POTENTIAL FACTORS AFFECTING ENDANGERED CETACEANS 


As defined in the Endangered Species Act of 1973, an endangered species is any 
species which is in danger of extinction throughout all or a significant 
portion of its range, whereas a threatened species is a species which is 
likely to become endangered within the foreseeable future. Species protected 
by the Act are those officially listed or proposed to be listed as threatened 
or endangered in the Federal Register. On this list (Federal Register 
Vol. 45, No. 99), there are several endangered cetacean species which may 
occur to a varying extent in or near proposed arctic sale areas, including the 
gray whale (Eschrichtius robustus), bowhead whale (Balaena mysticetus), hump- 
back whale (Megaptera n novaeangliae), and fin whale » (Balaenoptera physalus). 
These species are those which, at least to a small extent, may be affected by 
proposed arctic lease sales or associated activities and ‘for which potential 
effects discussed below may be of consequence. 


A. Direct and Indirect Oil and Gas Pollution Effects: There is little 
if any evidence that endangered cetaceans are able to detect h.'drocarbon 
pollution. Geraci and St. Aubin (1980) stated that an important research need 
is studies of ability of marine mammals to avoid oil since relatively little 
is known on the topic. Accounts from past oilspills show that marine mammals 
such as seals and sea lions may not avoid oil. Goodale et. al. (1981) ob- 
served fin whales, humpback whales, white-sided dolphins, and possibly right 
whales feeding and/or surfacing in oil spilled near Cape Cod, Massachusetts. 
There has yet to be found a confirmed case of a whale, dolphin, or porpoise 
coated or fouled with oil (Geraci and St. Aubin, 1979) as a result of contact 
made while alive. Toothed whales may be likely to detect oil due to certain 
semsory capabilities (Geraci and St. Aubin, 1980). The nature of cetacean 
skin suggests that they would be vulnerable to effects of surface contact with 
hydrocarbons. The epidermis is not keratinized, but is composed of live cells 
(Geraci and St. Aubin, 1980). Findings reported by NARL (1980) and Albert (In 
press) indicate that the skin of bowhead whales is similarly structured but 
the epidermis is much thicker than that of other cetaceans. Geraci and St. 
Aubin (1979) reported that cetacean epidermis is virtually unshielded from the 
environment and may react to substances such as cruce oil or gas condensates 
in a manner similar to sensitive mucous membranes. Albert (In press) hypothe- 
sized that eroded areas known to exist on the skin of bowhead whales may be 
sensitive to direct oil contact and increase chances of oil adherence. Also, 
he concluded that the eye (its cornea), tactile hairs aiding sensory func- 
tions, and respiratory tissues of bowhead whales could be affected by oil 
contact. Field observation of at least one instance of possible contact of 
gray whales with spilled oil did not show evidence of extreme effects. In 
1969, the entire northward migration of gray whales passed through or near the 
area contaminated by the Santa Barbara Channel spill, yet the number of gray 
whale strandings was not significantly different from previous years 
(Brownell, 1971). Gas chromatographic analysis of tissues of a gray whale 
stranded in the vicinity of the spiil did not indicate the presence of crude: 
oil. 


In addition to potentially harmful cutaneous contact.with oil (or gas), inha- 
lation of toxic substance or plugging of blowholes by oil have been cited as) 
possible threats to cetaceans. Certainly the former is a possibility to the 
extent that whales may be in the vicinity of a spill prior to the evaporation) 
of toxic. compounds. The latter event would be very unlikely to occur since’ 
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the typical breathing cycle of cetaceans involves an “explosive” exhalation 
followed by an immediate inspiration and an abrupt closure of the blowhole 
(Geraci and St. Aubin, 1979). This mechanism prevents inhalation of water and 
should be discriminatory of gas condensates and oil; however, toxic hydrocar- 
bon gas could be inhaled. The effects of gas condensate or gas vapor inhala- 
tion on cetaceans are unknown; Albert (In press) hypothesized that bowheads 
could develop bronchitis pneumonia as a result of inhaled irritants, 


Cetacean vulnerability to hydrocarbon ingestion would vary with species, type 
of hydrocarbon, and nature of the spill. Tomilin (1955) reported that ceta- 
ceans, especially benthic feeders, have a poorly developed sense of taste, and 
the presence of foreign bodies in cetacean stomachs attests to this. Thus, 
whales may not be able to differentiate between hydrocarbon-contaminated and 
uncontaminated food. Another potential direct effect of spilled oil on cer- 
tain whales is that of fouling of baleen, with a subsequent decrease in 
feeding efficiency. The probability of such fouling and effects on feeding 
efficiency is directly linked to probabilities of spills and whale contact 
with such spills. Preliminary results of recent experimental research suggest 
that oil, under controlled conditions, may cause a reduction in filtering 
efficiency of bowhead baleen (Braithwaite, 1980). However, it is not possible 
tc predict eventual population response on endangered whales as a result of 
baleen fouling at this time. Effects of bioaccumulation of toxic substances 
in cetaceans are not well understood. 


Of possible indirect impacts from oil and gas activities, reduction of food 
sources from acute or chronic hydrocarbon pollution is of concern. Most of 
the baleen whales of the north Pacific are seasonal feeders. They rely almost 
entirely on the abundant food sources of the Gulf of Alaska, Bering Sea, and 
Arctic Ocean for nourishment; then live off stored blubber reserves while 
migrating and in their winter range. The destruction of benthic amphipods or 
altered productivity of benthic communities may adversely affect gray whales, 
possibly forcing some of them to enter their wintering areas with insufficient 
or lowered energy reserves. Areas in the northern Bering and southern Chukchi 
Seas probably are of major importance to gray whales which feed extensively on 
benthic food sources, primarily amphipods. Evidence exists (e.g., Percy, 
1976; Bellan-Santini, 1980) that certain amphipods and their community struc- 
ture or function may be affected by pollution. However, at present, data are 
not available to verify exactly what level of reduction in localized amphipod 
productivity would result, if at all, in an adverse population response by 
gray whales. Thus, for gray whales, indirect effects through food resources 
can be considered a possibility that is directly related to probability and 
future extent of pollution events. Catastrophic or chronic pollution which 
would effect major benthic areas would be more likely to lead to noticeable 
impacts on gray whales than would minor, restricted oilspill events. 


Due to the usual patchiness of plankton concentrations and the potential rapid 
repopulation of a planktonic community after a spill (or even a possible 
increase in the total plankton. biomass shortly after a spill (Lannergren, 
1978)), it is unlikely that even a major spill even: in arctic Alaskan waters 
would cause sufficient short-term change in plankton biomass to adversely 
affect bowhead whales. Potential effects of spills on benthic communities may 
be of some consequence to bowheads in that near-benthic feeding has been 
observed for this species. However, the degree of importance of the U.S. 
continental shelf to bowheads in terms of energy/nutrient flow is not well 
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understood. Available information suggests that the bulk of biomass consump- 
tion by bowheads may be in the Canadian Beaufort shelf areas (Fraker and 
Richardson, 1980:18). Data presented by Frost and Lowry (1981:82) show that 
food would be limiting to vertebrate consumers in the Alaska Beaufort possibly 
during heavy ice years. They estimated bowheads consume some 27,000 tons of 
biomass out of a possible range of 0.3- to 4.4-million metric tons of avail- 
able zooplankton in the Alaska Beaufort Shelf. In a neavy ice year when 
competition on the Beaufort Shelf would be keenest for limited zooplankton, 
bowheads probably would move out of the Alaska Beaufort rapidly and rely 
mainly on stored nutrients. In 1980, when ice formation was relatively early, 
the average bowhead spent 2.7 days traversing the Beaufort continental shelf 
between Demarcation Point and Barrow (Ljungblad, 1981). 


Since they are not as restricted in feeding habits and not numerous in arctic 
waters, it is unlikely that other populations such as humpback, fin, or sei 
whales would be significantly affected through impacts on food resources, 
although individual whales may experience indirect effects on a localized or 
temporary basis. 


B. Noise and Disturbance Effects: See Section II.D. for general infor- 
mation on underwater noise sources and characteristics. The behavior and 
physiological response vf animals to acoustic stimuli have generally shown 
variance depending on species studied, characteristics of the stimuli (e.g., 
amplitude, frequency, pulsed or non-pulsed), season, ambient noise, previous 
exposure of the animal, physiological or reproductive state of the animal, and 
other factors.- 


Research on effects of noise, particularly that associated with oil operatiors 
on endangered cetaceans, has been limited. Field observations of. cetacean 
responses to noise and disturbance provide some index of sensitivity of 
whales. For example, with respect to the gray whale in southern California, 
Dohl et al. (1978) concluded that "The reasons for this apparent increase in 
utilization of offshore waters are unknown, but might be the result of in- 
creased human activity in the Bight, increased gray whale numbers, or some 
combination of both factors." There are no confirmed reports or documented 
evidence of this species actively and consistently avoiding exploratory or 
production platforms, helicopters, seismic operations, or other OCS activity; 
in fact, numbers of gray whales nearshore along the California coast have 
remained relatively stable in spite of human activities, including oil explor- 
ation (personal communication, T. P. Dohl, University of California at Santa 
Cruz, 1980). Reeves (1977) identified potential conflicts of disturbance 
sources and breeding gray whales in Baja, Califocnia. Subsequently, Swartz 
and Jones’(1978) reported that although boat traffic in the Laguna San Ignatio 
(a gray whale breeding habitat) increased 30 percent over the previous season, 
boat activity did not affect large-scale movements or distribution cf gray 
whales. Although localized avoidance behaviors were observed, gray whales 
became accustomed to boat traffic as the period of EAE to such distur- 
bance increased (Swartz and Jones, 1978). 


Geraci and Smith (1979) concluded that species such as the gray whale seem to 
coexist well with human activities, and most animals become. accustomed to 
low-level background noise such as that associated with most ship traffic and 
petroleum activities. Shipping records, show that more than 28,000 vessel 
arrivals occur in coastal waters of northern and central California each year 
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in the southern portion of the gray whale range. (This figure does not in- 
clude arrivals at the major port of Los Angeles.) At least 7,263 marine fish- 
ing vessels were registered in California in 1976-1977 (Oliphant, 1979); and 
probably more than 24,000 marine fishing vessels operate throughout its range 
in Alaska, Washington, Oregon, and California (U.S. Department of Commerce, 
1$73:270). Additionally, large numbers of recreational boats and other sour- 
ces of underwater noise also subject this species to noise effects. In spite 
of the large amount of acoustic energy introduced throughout their range, gray 
whale population recovery has been dramatic. In short, evidence to date 
Suggests that the gray whale population has not responded adversely to 
existing sources of disturbance and, therefore, may not be particularly sensi-~ 
tive to many types of noise associated with offshore petroleum industry oper- 
ations. However, little definitive data exists to verify that migratory or 
feeding behavior of gray whales would be unaffected by disturbance in areas 
previously devoid of operations such as drilling, seismic exploration, or 
helicopter traffic. 


Other endangered whales may be more sensitive to noise and other disturbing 
factors. Leitzell (1979) concluded that "Uncontrolled increase of vessel 
trafiic, particularly of erratically travelling charter-use/pleasure craft, 
probably has altered the behavior of humpback whales in Glacier Bay, and thus 
may be implicated in their departure from the bay the past two years." How- 
ever, other factors such as krill availability also may have affected humpback 
utilization of the latter area (Bryant et al., 1981). Evidence of humpback 
Sensitivity to disturbance in its wintering grounds has been reported (Norris 
and Reeves, 1978). However, Payne (1978) listed numerous instances of ap- 
~ parent insensitivity of humpback whales to noise. 


Preliminary field experiments on bowhead whales showed statistically signifi- 
cant differences in behavioral parameters as a result of nearby boat activity, 
including decreased time spent at surface, decreased number of blows per 
surfacing, increased spreading out of grouped animals, and significant changes 
in directional orientation (Fraker et al., 1981). However, flight responses 
seemed to be of brief duration. Bowhead whales tended to move away from boats 
which approached within 1 kilometer (0.62 mi) and were observed reacting to 
boats at distances as great as 3.7 kilometers (2.3 mi). Bowheads overflown by 
fixed-wing research aircraft seemed more sensitive than certain other species. 
Altitudes of about 450 meters were -naintained by Fraker et al. (1981) to 
minimize disturbance of bowheads. Diving responses to aircraft at lower alti- 
tudes (observed by Fraker et al., 1981) may have been associated with factors 
other than noise alone, although the latter workers recorded relatively large 
amounts of noise entering the water from aircraft. Observations of bowheads 
in the vicinity of an artificial island construction in the Canadian Beaufort 
were made by Fraker et al. (1981). Although the sample size was judged inade- 
quate, no discernable: abnormal behavior was observed. Some animals were as 
close as 0.8 kilometers (0.5 mi) to the Issungnak construction site, which 
included the presence of operating dredges. According to Fraker et al. 
(1981:184), "The presence of construction operation at Issungnak in the sum- 
mers of 1978-1980 has, to date, produced no discernable decline in utilization 
of the area by bowheads." | h 
ed 
Loud noise is not unusual in the marine environment. Some species of baleen 
whales may vocalize at source levels exceeding that of natural ice-related 
noise. A single observation by Fraker et al. (1981) of bowheads in the vici- 
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-Mity of active seismic operations (source levels probably ranging from 
220-270 db) did not indicate unusual behaviors; however, this observation does 
not constitute sufficient data upon which to draw a conclusion regarding the 
Significance of disturbance due ‘to geophysical (seismic) exploration. There- 
fore, until further information is obtained, the latter source of disturbance 
could be considered as a factor which may affect bowhead whales adversely. 
This source of disturbance may be of particular concern due to a potential 
zone of influence of noise above ambient levels with a radius of many miles. 
Possible acoustic effects on bowheads would be most likely during the spring 
migration period near the Alaskan coast from the Bering Strait to Barrow, and 
in fall along the northern coast from Barrow to Demarcation Point. 


Probably of major significance to endangered cetaceans which may occur near 
proposed sale areas is the interaction of noise with other visible phenomena 
Or previous experience in terms of ultimate behavioral and physiological 
responses. Prediction of behavioral or physiological responses of large 
cetaceans to disturbance and noise will remain difficult, even for those types 
of disturbance which are consistently associated with oil and gas development. 
As for other impact-producing agents, some speculation exists as to the pos- 
sible induction or contribution to physiological stress on cetaceans which may 
result from sustained noise or disturbance. Such an impact could affect 
reproductive rates, resistauce to disease, or endocrine balances of individ- 
uals. The extent to which disturbance due to oil and gas exploration and 
development in the proposed sale area would act as a stressor is uncertain, 
and any prediction of the extent of stress-related impacts of noise would be 
premature. 


C. Other Factors: Other potential industrial influences on endangered 
cetaceans include marine disposal of drilling muds, formation waters, and 
cooling waters; shoreline alterations; facility siting; dredging and filling; 
and secondary development. The extent of these activities during exploration 
phases should not constitute a major influence on endangered cetaceans. 
Decreased whale productivity could be sustained as a result of loss of habitat 
or habitat deterioration occurring during development. These effects usually 
would be localized, although incremental losses could be significant to the 
extent that summation of effects would deteriorate available or important 
habitat. 


45 


4 , 
i 
‘ 
i] 
PRT 
mm 
’ —— 


Th ae mn 


a A 


7 7 
» Ouse 
ve Ale 


Ds oo 


Fa 
17339 
“ae 
a 
t 
‘ 
; an me) 
a ? 
ba =~ yoy 
; irs 
sx 
L 33 
A a 
, = 
‘ 


yal sodze 

yg i 
aors aT Of 4 
aa je” © 


c ty a REIS 


- \- «th ~ 


RES TERT OF ORIN I IT TN AT TM, Ee IEEE ARE LOE ROTEL LG ET NEE Le TEIN TIN 


IV. POTENTIAJ, FACTORS AFFECTING ENDANGERED BIRDS AND RARE PLANTS ~ 


+ 


There are two endangered avian species known to occur or which have occurred 
historically in arctic Alaska. These are the arctic Peregrine Falcon (Falco 


peregrinus tundrius) and the Eskimo curlew (Numenius borealis). Although the 
Eskimo curlew was historically present along northern Alaskan coastlines, the 
only recent confirmed sightings of the species have occurred on the Mackenzie 
River Delta in Canada. As a matter of practicality, the species can be con- 
sidered absent from arctic Alaska. Several species of rare plants may occur 
in coastal areas of arctic regions including the walpole poppy (Papaver 
walpolei), an arctic sage (Artemisia senjavinensis), Andersen sedge (Carex 
jacobi-peteri), Thalaspia arcticum, Salix ovalifolia, and Erigeron muirii 
(Murray, 1980). No plants, however, are officially listed as endangered. 


A. Peregrine Falcon: The factor most likely to affect the peregrine 
falcon would be effects associated with uncontrolled airborne noise and dis- 
turbance, especially those associated with supply aircraft serving offshore 
facilities and potentially passing close to nesting sites. Disturbance from 
such sources could reduce the survival of nestlings. Construction of onshore 
facilities near peregrine nesting sites could also be a potential source of 
disturbance. Although relatively unlikely, oilspills may. also impact pere- 
grines either through direct contact by adults (when hunting or via prey 
caught in the vicinity of the spills) or indirectly through disruption and 
loss of prey organisms. Probability of such effects is directly related to 
probability of the spills in the vicinity of peregrine nesting and/or feeding 
areas. 


B Rare Plants: Facility construction or material acquisition may 
directly affect various species. Disturbance of habitat due to construction 
may directly affect plants or, indirectly, through modified hydrologic regions 
or soil character. Extraction of gravel and development associated with 
gravel extraction may pose greatest threats to rare plants. 
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